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CONCRETE FORM STAKE SYSTEM 
WITH SELF-SEALING PLUG 

BACKGROUND OF THE INVENTION 
Statement of the Technical Field 

[0001] The inventive arrangements relate generally to the field of building 
construction and more particularly to construction methods for concrete forms. 

Description of the Related Art 

[0002] Plastic membranes are commonly used in the construction industry to prevent 
moisture penetration through floors. The membranes are typically formed of 
polyethylene or other damp proof materials. Another advantage of such membranes is 
that they can help prevent intrusion into a construction by insects, such as subterranean 
termites. A poured, reinforced, crack-free concrete foundation hinders the passage of 
termites. However, most slabs have some minor cracks in them are created as a result 
of movements induced by stress, drying shrinkage or temperature variations. In this 
regard, studies have shown that terniites can pass through a crack as small as 1.4 mm 
and will even widen existing cracks, depending on the relative strength of the concrete. 
Accordingly, a plastic membrane can help prevent the intrusion of termites in the event 
that any cracks should occur. 

[0003] A typical construction will involve the placement of the membrane over a 
compacted soil surface where a concrete foundation or pad is to be poured. In 
preparation for pouring a foundation, concrete forms are placed at various locations 
around the perimeter of the pad and anywhere else they are needed. The fonns are 
generally positioned on top of the moisture barrier membrane and held in place using 
long stakes that are driven through the membrane and into the soil. The concrete is 
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then poured on top of the moisture barrier and within the confined area defined by the 
concrete forms. Finally, the stakes are removed as the concrete begins to set. 

[0004] The foregoing approach has been used for many years with good results, but 
it is not without its drawbacks. For example, the moisture barrier's effectiveness can be 
seriously compromised by the existence of any punctures or tears that allow moisture or 
insects direct access to the concrete. Even if great care is used to lay the membrane, 
punctures inevitably result when the stakes are driven into the soil to hold the concrete 
forms in place. This is a serious problem as it allows for the intrusion of moisture and 
insects behind the moisture barrier. Despite the obvious flaws in this approach, It 
continues to be used extensively in the construction trade because there has been no 
satisfactory alternative approach available. 
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SUMMARY OF THE INVENTION 

[0005] The invention concerns a method and apparatus for securing a foundation 
form disposed on a moisture barrier membrane. The method includes the steps of 
positioning one end of a concrete form stake in a mating structure of a plug, penetrating 
the moisture barrier membrane with a tip end the plug, and forming a seal between a 
flange extending around a periphery of the plug and the moisture barrier membrane. 
The method can also include the step of forming the seal by driving the stake through 
the moisture barrier membrane until the flange is disposed adjacent to the moisture 
barrier membrane. The flange can be selected so as to include a flexible portion for 
more effectively forming the seal with the moisture barrier membrane. The seal 
between the flange and the moisture barrier membrane can be enhanced by using a 
sealing material such as an adhesive or silicone rubber sealant. For example, the 
flange can include an adhesive sealant pre-disposed on a surface thereof. The stake 
can be secured to the foundation form. This can be accomplished by driving at least 
one of a nail and a screw through a bore formed in the stake and into the foundation 
form. Thereafter the method can include pouring concrete over the moisture barrier 
membrane and removing the stake from the mating structure. 

[0006] According to one aspect, the mating structure of the plug can be selected so 
that the stake is removable from the plug after the seal has been formed. For example, 
the method can include the step selecting the mating structure of the plug to include a 
bore that is shaped for receiving a portion of the stake. According to another aspect of 
the invention, the method can include selecting the flange of the plug to include a ridge 
disposed on an outer rim thereof. A pesticide can be disposed in a channel at least 
partially defined by the ridge. 

[0007] According to another embodiment of the invention, a method for securing a 
foundation form disposed on a moisture barrier membrane can include the steps of 
penetrating the moisture barrier membrane with a plug disposed on one end of a stake, 
sealing a breach in the moisture barrier membrane caused by the penetrating step by 
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forming a seal around a periphery of the plug, and removing at least a portion of the 
stake extending above the moisture barrier membrane. The method can also include 
positioning the stake in a mating structure of the plug that is shaped for receiving an end 
of the stake. The seal can be formed, at least in part, by abutting a peripheral flange of 
the plug adjacent to the moisture barrier membrane. The removing step described 
above can include removing the stake from the mating structure after concrete has been 
poured over the moisture barrier membrane. 

[0008] According to one aspect of the invention, the method can include selecting the 
flange to include at least one of a flexible and a resilient portion that forms a seal with 
the moisture barrier membrane. The seal between the flange and the moisture barrier 
membrane can be enhanced using an adhesive and/or a sealant. Further the flange 
can be selected so as to include an adhesive pre-disposed on a surface thereof. 

[0009] The method further include selecting the stake to include at least one bore 
extending through the stake in a direction transverse to an axis defined along a length 
of the stake and securing the stake to the foundation form. The securing step can be 
further comprised of driving at least one of a nail and a screw through a bore, formed in 
the stake transverse to an axis defined along a length of the stake. The nail or screw 
can be driven into the foundation form. 

[0010] According to yet another embodiment, the invention can comprise an 
apparatus for securing a foundation form disposed on a moisture barrier membrane. 
The apparatus can include an elongated stake and a plug disposed on an end of the 
stake. The plug can have a peripheral flange configured for forming a seal with a 
moisture barrier membrane surrounding an elongated body portion of the plug. A 
sealing material can be pre-disposed on a surface of the flange. According to one 
aspect, the plug can include at least one of a flexible portion and a resilient portion. For 
example, the flange can be formed as a resilient or flexible portion to enhance it sealing 
ability. 
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[001 1] The plug can include a mating structure for removably attaching the plug to the 
stake. For example, the plug can be slidably removable from the stake. According to 
one embodiment, the mating structure can comprise a bore disposed within the stake 
that is profiled for removably receiving the stake therein. The flange provided on the 
periphery of the plug can include a ridge disposed on an outer rim thereof spaced apart 
from the bore that at least partially forms a channel on the flange configured for 
receiving a fluid insecticide. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Figs. 1 A and 1 B are a series of drawings useful for understanding the prior art. 

[0013] Fig. 2A is a perspective view of a plug for a concrete form stake that is useful 
for understanding the inventive arrangements. 

[0014] Fig. 2B is a perspective view of the plug in Fig. 2A with an elongated stake 
disposed in a mating structure provided therein. 

[0015] Fig. 3A is a cross-sectional view of a portion of a building site that has been 
prepared for the pouring a concrete foundation with the plug and stake in place. 

[0016] Fig. 38 shows the cross-sectional view of Fig. 3A in which concrete has been 
poured over the moisture barrier membrane. 

[0017] Fig. 3C shows the cross-sectional view of Fig. 38 in which the forms have 
been removed from the poured foundation and the stake has been removed from the 
plug. 

[0018] Fig. 4 is an enlarged perspective view showing a flange of the plug forming a 
seal around where the plug has pierced the moisture barrier membrane. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0019] Fig. 1 A is a cross-sectional view of a portion of a typical building site 100 that 
has been prepared for the pouring of a concrete foundation. The building site includes 
a moisture barrier nnembrane 102 disposed over compacted soil 104, and a slab form 
106 that will serve to contain a poured concrete slab until such times as it cures. 
Additional slab forms are conventionally disposed around a perimeter of the building site 
to constrain the wet concrete and define any necessary details in the foundation. For 
example, a form 108 can be used to create a depression in the slab for receiving a 
wood or metal structural member. Structural reinforcements 1 12 are typically provided 
along portions of the slab where heavy loading is anticipated. Rigid metal or wooden 
stakes, such as stake 1 10 are commonly used to hold the position of the various forms 
106, 108 while the concrete is allowed to cure. Before the concrete is fully cured, the 
stake can be removed as shown in Fig. 1 B and the surface of the concrete can.be 
smoothed over to close any opening in the still uncured concrete that may be left behind 
by the now removed stake 110. Still, the removal of the stake 1 10 will leave an opening 
1 18 in the moisture barrier membrane 102 that can allow moisture and insects direct 
access to the slab. This is highly undesirable. 

[0020] In order to overcome the deficiencies of the prior art, a plug can be disposed 
on one end of the stake that is intended to penetrate the soil. An example of such a 
plug is illustrated in Fig. 2A. At least an elongated body portion 206 of the plug 204 can 
be formed of a rigid matei^ial that is impervious to water. The plug must also have 
sufficient rigidity to penetrate a moisture barrier and be driven into compacted soil 
without significant deformation. Suitable materials can include fiber reinforced plastics, 
rigid polyvinyl chloride (RPVC), or any other rigid polymer plastic. Alternatively, the plug 
can be formed of a corrosion resistant metal, such as aluminum, brass, or galvanized 
steel. 

[0021] The plug 204 can include a mating structure 205 for receiving a portion of a 
stake. For example, the plug can be at least partially hollowed out to define a bore 207 
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having a shape and size that Is generally designed for receiving the stake therein. The 
cross-sectional profile of the bore will depend upon the particular type of stake that is 
used. Still, the invention is not limited in this regard, and any other suitable mating 
structure can be used for mating a stake to the plug 204 provided that plug is sufficiently 
coupled to the stake so that the plug can be driven by the stake into the underlying soil. 

[0022] A flange 214 can be provided that protrudes around an outer periphery of the 
plug 204. The flange 214 can be fomned of the same material as the plug 204 or can be 
a different material. For example, the flange 214 can be formed of a flexible polymer, 
such as silicone rubber, or any other flexible polymer that is waterproof, stable, and 
offers good long term resistance to environmental conditions present in the soil. If the 
flange 214 is formed of the same material as the plug 204, then the two parts can be 
integrally molded together. If the flange and the plug are fomied of different materials, 
the flange 214 can be attached to the plug 204 in any suitable manner. For example, 
the flange 214 can be attached to a peripheral portion 212 of the plug 204 using a 
suitable adhesive. Further, the flange can extend within the bore 207 so as to form an 
inner lining extending partially or completely along the length of the bore 207. 

[0023] Fig. 2B shows a stake 202 positioned within the mating structure 205 of plug 
204. The stake can include an elongated body 203 that extends from a head 208 to an 
opposing tip 215. A portion of the stake body 203 is omitted from the drawing in Fig. 2 
for greater clarity. However, it should be understood that the stake is continuous 
between the head 208 and the tip 215. Stake 202 can be formed of any rigid material 
that is suitable for being driven into compacted soil. For example, the stake can be 
fornied of metal, wood, fiber reinforced plastics and so on. 

[0024] The stake can have a circular cross-sectional profile as shown in Fig. 2, but 
any of a wide variety of other cross-sectional profiles is also acceptable. For example, 
square, rectangular and octagonal cross-sectional profiles are acceptable. Those 
skilled in the art will appreciate that the invention is not limited to any particular cross- 
sectional profile. The stake can have a tapered tip, but a blunt ended stake is preferred 



{00000065;} 



8 



Docket No. 7560-0001 



SO that the stake is less likely to penetrate through the end of plug 204 when being 
driven into the soil. As shown in Fig. 2B, the head 208 can be slightly larger than the 
diameter of the remainder of the stake. However, an enlarged head 208 is also optional 
and head 208 can instead be of generally the same cross-sectional size as the body 
203. 

[0025] A series of bores 21 0 can be formed at locations distributed along at least an 
upper portion of the stake. The bores can be sized for receiving a fastening device 
such as a nail, peg or screw. In this way, the fastening device can be used to secure 
the concrete fom to the stake while a concrete slab is poured and begins to cure. 

[0026] The invention shall now be further described with reference to Figs. 3A-3C. 
Fig. 3A shows a cross-sectional view of a portion of a building site 300 that has been 
prepared for the pouring of a concrete foundation. The building site Includes a moisture 
barrier membrane 302 disposed over compacted soil 304, and a slab form 306 that will 
serve to contain a poured concrete slab until such times as it cures. As is well known in 
the art, additional forms can also be used for creating a building slab. For example, a 
form 308 can be used to create a depression in the slab for receiving a wood or metal 
structural member (not shown). Those skilled in the art will appreciate that the invention 
is not limited to those particular forms that are shown In Figs. 3A-3C. Conventional 
rebar structural reinforcements 312 can also be provided along portions of the slab 
where heavy loading is anticipated. 

[0027] Slab forms such as forms 308 and 306 can be secured in place using stake 
202. Only one stake 202 is shown in Fig. 3A-3D. However, those skilled in the art will 
appreciate that a plurality of such stakes may be used to secure any number of fornis 
308 and 306 in multiple locations. A plug 204 can be disposed on the end of each stake 
as shown in Fig. 2B. Each plug 204 can pierce the moisture barrier membrane 302 and 
can be driven into the compacted soil beneath the building site. The combination of the 
stake 202 and the plug 204 can be used to hold the position of the various forms 306, 
308 until such time as uncured concrete can be poured to create the slab. 
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Advantageously, the plug 204 can be driven into the soil to a depth that is sufficient for 
securing the form and generally positions the flange 214 so that it fits snugly adjacent to 
an upper surface of the moisture barrier membrane 302. Fastening device 314 can be 
used to secure the various concrete forms to the stake 202 while the slab is poured and 
begins to cure. Fastening device 314 can be a nail, peg or screw, but the invention is 
not limited in this regard. Fastening device 314 can be any suitable structure capable of 
securing the form to the stake. 

[0028] Referring now to Fig. 3B, concrete 316 can be poured to form the slab 316 
using conventional techniques. In conventional systems the subsequent removal of 
each stake from the wet concrete leaves an opening in the moisture barrier membrane. 
In order to avoid this problem with the prior art plug 204 can be allowed to remain in 
place when the stake 202 is removed. Fig. 3C shows the plug 204 in place after the 
stake 202 has been removed and the concrete has been smoothed over The retention 
of the plug 204 within the moisture barrier membrane avoids creating a substantial 
opening in the moisture barrier membrane that would be otherwise caused by the 
removal of the stake without a plug. 

[0029] Fig. 4 is an enlarged view showing the plug 204 after the stake 202 has been 
removed. For purposes of clarity, the poured concrete that is disposed over the plug 
and the moisture barrier membrane is not shown in Fig. 4. However, it can be observed 
that the plug snugly engages the surface of the membrane in the area surrounding the 
location where the elongated body portion of the plug pierces the membrane. Further, 
the plug 204 can have a ridge 402 that is defined around an outer periphery of the 
flange as shown. A second ridge 402 can also be defined around the bore 205. The 
ridges can define between them a channel area that is suitable for containing a 
pesticide that has been sprayed or othenA/ise deposited on the surface of the plug. 

[0030] According to one embodiment, a tip 216 of plug 204 can be sufficiently 
tapered, sharpened or otherwise formed so as to cleanly pierce the surface of the 
moisture barrier membrane 302 with a minimum of pulling, tearing or deformation of the 
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membrane in the area surrounding the stake. Consequently, the moisture barrier 
membrane 302 can fit snugly around the outside of the stake 202 so as to substantially 
form a seal therewith. A waterproof sealing agent such as silicone rubber can optionally 
be applied around the periphery of the elongated body portion 206 where it pierces the 
moisture barrier membrane 302. In this way, exposure of the slab to water and insect 
intrusion can be further minimized. 

[0031] The invention is not limited to any particular shape or taper formed on tip 216 
provided that it cleanly pierces the surface of the moisture barrier membrane 302 with a 
minimum of pulling, tearing or deformation of the membrane in the area surrounding the 
stake. Such deformation and tearing can adversely affect any seal formed around the 
stake. Further, the tip 216 should have a profile that ensures that the shape of any 
opening formed in the moisture barrier membrane closely fits around the outer surface 
of the plug 204 where it passes through the membrane. At the present time, plugs 
having a sharp tapered tip and a circular cross-secfional outer profile are believed to 
serve this purpose best. However, the invention is not limited in this regard and any 
combination of tip shape and cross-sectional profile can be used provided that the 
requisite seal around the plug is formed. 

[0032] Those skilled in the art will appreciate that, without some further sealing agent, 
the seal formed around the plug 204 when it pierces the moisture barrier membrane 302 
may not be adequate in all instances to preclude moisture and insect intrusion. In such 
instances, it can be desirable to provide additional safeguards to form a more effective 
seal. Any suitable arrangement can be used to achieve this purpose. For example, in a 
second embodiment, the plug 204 can optionally be provided with a sealing material 
218. As illustrated in Figs. 2A and 2B, the sealing material 218 can be disposed on a 
underside of flange 214 suitable for creating a moisture seal between the flange and the 
membrane around the area where the plug pierces the moisture barrier membrane. 
The sealing material 218 can be comprised of a putty-like compound such as silicone 
rubber, a neoprene material or any other pliant material capable of forming a moisture- 
proof seal for substantially preventing the passage of moisture between the flange and 
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the moisture barrier membrane. Alternatively, or in addition thereto, the sealing material 
218 can be comprised of an adhesive that can be used to secure the flange and the 
opposing surface of the moisture barrier membrane 302. 

[0033] According to one embodiment, the sealing material can be a sealant or 
adhesive that can be pre-disposed on the underside of the flange 214. Further, the 
adhesive or sealant can be protected by a non-stick tape that can be removed when the 
plug 204 is ready for use. In this way, the Installer can be spared the additional labor of 
applying the sealant material around each of the plugs before piercing the moisture 
barrier membrane. 
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